An integrative taxonomic analysis based on additional specimens and color photographs of Lipinia sekayuensis and additional color photographs of L. surda from Pulau Tioman and the Gunung Panti Forest Reserve, Peninsular Malaysia confirm the previous hypotheses that L. sekayuensis is a valid species and is the sister species of L. surda. The two species share a 12.8% sequence divergence between them.
Introduction
The genus Lipinia Boulenger is a modest radiation of Southeast Asian and Oceanian skinks that contains at least 28 species (Uetz & Hallermn 2016) . Members of the genus are distributed from the Andaman and Nicobar Islands of India, eastward through Thailand and Cambodia to the Philippines, and southward through the Thai-Malay Peninsula and Singapore to Sumatra and Borneo (Linkem 2013) . This extensive distribution continues across many islands of the Indo-Australian Archipelago to New Guinea (Günther 2000) , and onward throughout much of the South Pacific (Adler et al. 1995) . Many species of Lipinia are generally small, diurnal, somewhat secretive, terrestrial skinks that spend time foraging through surface debris and in low shrubs searching for small arthropods (Grismer, 2011a) . Others, however, are arboreal, rainforest species with strikingly bold color patterns and are commonly seen moving up and down the trunks of large trees, often several meters above the ground. Recently, the genus has been shown to be a widely polyphyletic assemblage within the sphenomorphine tribe Sphenomorphini (Linkem 2013) , and until a stable phylogenetic taxonomy is established for the tribe, the generic classification of the contents of Lipinia will remain unsettled. Grismer et al. (2014) described Lipinia sekayuensis Grismer, Ismail, Awang, Rizal, & Ahmad from Hutan Lipur Sekayu, Terengganu, Peninsular Malaysia on the basis of a single specimen and in the absence of molecular and color pattern data from living material. They hypothesized that L. sekayuensis likely is most closely related to L. surda Boulenger based on the fact that both species lack an external ear opening and have a dull, nearly unicolor color pattern. They indicated that the two species differed from one another in the number of paravertebral scales; ventral scales; suubdigital lamellae on Toes III-V; size of the transverse subcaudal scales; and subtle differences in the dorsal striping pattern. We have since acquired two additional specimens of L. sekayuensis: an adult (SVL=38 mm) from Sungai Bubu (AHH 466) near the type locality at Hutan Lipur Sekayu and a juvenile (SVL=25 mm) from the Sungai (=river) Pur, approximately 5.5 km to the north. Both specimens were accompanied with color photographs and we sequenced both for mitochondrial gene ND2. Additionally, we have acquired color photographs of living specimens of L. surda from Pulau Tioman, Pahang and the Gunung Panti Forest Reserve, Johor (Fig. 1) .
We want to be clear that the Lipinia phylogeny used herein does not fully represent the complete evolutionary history of this poloyphyletic genus without including several other genera (Linkem, 2013) . The phylogeny was constructed from GenBank sequence data and from sequences generated from the only tissue samples available for Lipinia and was used solely to test the hypotheses of species validity of L. sekayuensis and its relationship to L. surda (Table 1) . 
Materials and methods
Phylogenetic analysis. A dataset was composed of 1,035 bp of the mitochondrial gene ND2 and constructed from 21 individuals comprising 11 species of Lipinia that formed the ingroup and two individuals of Papuascincus stanleyanus as outgroup taxa based on Linkem et al. (2011;  Table 1 ). Total genomic DNA was isolated from liver or skeletal muscle from specimens stored in 95% ethanol using the Qiagen DNeasy TM tissue kit (Valencia, CA, USA). Only the mitochondrial gene NADH dehydrogenase subunit 2 (ND2) was amplified using a double-stranded Polymerase Chain Reaction (PCR) under the following conditions: 1.0 ml genomic DNA (~10-33 mg), 1.0 ml (10 mM) light strand primer (5'-AAGCAGTTGGGCCCATACC-3': Macey et al. 1997 ), 1.0 µl (10 mM) heavy strand primer (5'-AACCAAACCCAACTACGAAAAAT-3'; Macey et al. 1997 ), 1.0 ml deoxynucleotide triphosphate (DNTPs) pairs (1.5 mM), 2.0 ml 5x buffer (1.5 mM), 1.0 ml MgCl 10x buffer (1.5 mM), 0.18 ml Taq polymerase (5u/ml), and 7.5 ml H 2 O. PCR reactions were run on an Eppendorf Mastercycler gradient thermocycler under the following conditions: initial denaturation at 95°C for 2 min, followed by a second denaturation at 95°C for 35 s, annealing at 52°C for 35 s, followed by a cycle extension at 72°C for 35 s, for 33 cycles. All PCR products were visualized via electrophoresis on a 1% agarose gel. Successfully amplified PCR products were vacuum purified using MANU 30 PCR Millipore plates and purified products were resuspended in sterile molecular grade water. Purified PCR products were sequenced using the ABI Big-Dye Terminator v3.1 Cycle Sequencing Kit in an ABI GeneAmp PCR 9700 thermal cycler. Cycle sequencing reactions were purified with Sephadex G-50 Fine (GE Healthcare) and sequenced on an ABI 3730xl DNA Analyzer at the BYU DNA Sequencing Center. All sequences were edited in Geneious v6.1.8 (Drummond et al. 2011) and aligned by eye. Mesquite v3.0.2 (Maddison & Maddison 2015 ) was used to check for premature stop codons and to ensure the correct amino acid read frame.
The phylogenetic analysis applied two model-based methods, Maximum Likelihood (ML) and Bayesian Inference (BI). The Bayesian Information Criterion (BIC) implemented in IQ-TREE (Nguyen et al. 2015) calculated TVM+I+G4, TPM3u+G4, and K3Pu+G4 to be the best-fit models of evolution for the first, second, and third codon positions, respectively. Maximum Likelihood analyses using IQ-TREE employed 1,000 bootstrap pseudoreplicates via the ultrafast bootstrap approximation algorithm. A partitioned Bayesian analysis was carried out in MrBayes v3.2.6 (Huelsenbeck & Ronquist 2001; Ronquist et al. 2012) on CIPRES (Miller et al. 2010 ) using default priors. Models of evolution used were approximated from those calculated for the ML analysis and thus employed GTR+I+G for all codon positions. Two simultaneous Markov Chain Monte Carlo (MCMC) runs were performed with four chains per run (three hot and one cold) using default priors. The analysis was run for two million generations, sampled every 200 generations, and halted after the average standard deviation split frequency was below 0.01 as indicated on the output. The first 25% of the trees were discarded as burnin using the sumt function. Nodes having ultrafast ML bootstrap values of 90 and BI posterior probabilities of 0.95 and above were considered strongly supported (Huelsenbeck et al. 2001; Nguyen et al. 2015; Wilcox et al. 2002) .
Morphological analysis. Scale terminology follows Grismer et al. (2009 Grismer et al. ( , 2014 and Lim (1998) . All measurements were made by LLG to the nearest 0.1 mm using Mitutoyo digital calipers. Scale counts were made on the right side of the body with a Nikkon SMZ 1500 dissecting microscope. Measurements and scale counts taken were snout-vent length (SVL) measured from the tip of the rostral scale to the vent; tail length (TailL) measured from the tip of the tail (original or regenerated) to the vent; axilla-groin length (AxGnL) measured from the posterior margin of the forelimb insertion to the anterior margin of the hind limb insertion; head length (HeadL) measured from the anterior margin of the ear opening to the tip of the rostral scale; head width (HeadW) measured as the widest portion of the temporal region; snout to forelimb length (SnForeL) measured from the anterior margin of the forelimb insertion to the tip of the rostral scale; midbody scale rows counted as the number of longitudinal scale rows encircling the body at a point midway between the limb insertions; paravertebral scale rows counted as the number of scales in a line from the parietal scales to a point on the dorsum opposite the vent; and ventral scale rows counted as a row of scales between the postmentals and the cloacal plate. Other standard counts include supraoculars, suboculars, loreals, supralabials, infralabials, and lamellae beneath the toes. Additional characters examined were the degree of contact between the prefrontal scales, state of fusion between frontoparietal scales, presence or absence of enlarged precloacal scales, and texture of subdigital lamellae. Color pattern characters examined were the numbers of stripes on the flanks and dorsum and the degree of darkness of those stripes. 
Results
The ML and BI analyses recovered trees with the exact same topology supporting Lipinia sekayuensis and L. surda as sister species with 1.00/100 (BI/ML) nodal support (Fig. 1) . Additionally, we observe a 12.8% uncorrected pairwise sequence divergence for ND2 between samples of the two focal taxa. The morphological analysis of the additional specimens of L. sekayuensis continue to support its discrete distinction from L. surda in having five as opposed to six or seven infralabials; 54-58 as opposed to 64 or 65 paravertebrals; 62-66 as opposed to 75 ventrals; 11 or 12 as opposed to 14 subdigital lamellae on Toe III; 15 or 16 as opposed to 17-20 subdigital lamellae on Toe IV; 7-10 as opposed to 13 subdigital lamellae on Toe V; and slightly enlarged, transverse, median subcaudals as opposed to no enlarged, transverse subcaudals (Table 2) . Principle Component Analysis revealed wide separation between L. sekayuensis and L. surda along the first principle component which accounted for 68% of the total variation and loaded most heavily for infralabials, Toe IV lamellae, and ventral scales (Table 3) . From the color photographs of the adult L. sekayuensis (UMTHC 466) and L. surda from Pulau Tioman (LSUDPC 10063) and Pulau Aur (LSUDPC 6191), it is clear that adult L. sekayuensis and L. surda cannot be differentiated on the basis of coloration and pigmentation pattern (Fig. 2) . Both species have an orange to red iris; a gold-brown dorsum; a series of small white spots on the labials and the sides of the head, neck, and flanks; and the posterior portion of the tail is gray and covered with white flecks. The juvenile L. sekayuensis (UMTHC 467) has a markedly bold color pattern similar to that of the adults with the exception of the entire tail being black and covered with transversely oriented white spots forming rings. The differences in faint dorsal striping between the two species reported by Grismer et al. (2012) are far too subtle and variable in living material to be of diagnostic value. 
Discussion
The morphological, color pattern, and molecular analyses of the additional two specimens of Lipinia sekayuensis, coupled with the additional color photographs of L. surda, enabled us to test and accept the hypotheses of the separate specific identity and the sister relationship between these two species. Based on only a photograph of a specimen from the Gunung Panti Forest Reserve, Johor, in southern Peninsular Malaysia, we cannot unequivocally place it in either species. However, being that L. surda occurs on both sides of the Banjaran (=mountain range) Titiwangsa (Grismer 2011a; Grismer et al. 2014) at Sungai Buloh in Kuala Lumpur and the islands of Tioman and Aur in the Seribuat Archipelago (Grismer 2011a,b) , we tentatively consider this specimen as L. cf. surda (Fig. 1) . Many other lowland species of lizards endemic to Peninsular Malaysia have a similar distribution pattern (see distribution maps in Grismer 2011a).
More importantly, this analysis underscores the long held precept that if the morphological data are clear enough-i.e. character state distinction is sufficiently evident and the utility of those characters to delimit species within that taxonomic group has been well-established-proposing a robust, testable hypothesis of specific identity is advisable. In fact, it would require more scientific justification to not describe the population in question as a new species. In many cases, rare or secretive species may not be collected for decades (or ever again) and to leave these populations unnamed provides them little or no formal conservation protection. The alternative of inadvertently describing a junior synonym is little more than an annoying issue of bookkeeping-not so much an issue of science. And it is far less problematic than not providing conservation measures to a species that could become threatened or may already be threatened due to microendemism. This is especially true in megadiverse biodiversity hotspots such as Southeast Asian rainforests where the rate of deforestation in most places is increasing faster that our ability to catalog its diversity. 
